We present results from a deep VERITAS exposure of the distant (z = 0.89) flat-spectrum radio quasar (FSRQ) 4C +55.17. The high flux, hard index and steady emission found by Fermi LAT observations make this blazar a promising very-high-energy (VHE; E ≥100 GeV) candidate, offering a possibility to clarify the location of FSRQ VHE emission. Non-detection supports the hypothesis that any VHE gamma-rays are produced within and absorbed by the broad-line region while VHE detection would support an emission region outside the broad line region and far from the base of the jet. This FSRQ additionally provides the possible means, by photonphoton pair production, to constrain the currently available extragalactic background light (EBL) models out to the groundbreaking redshift of z=0.89. The log-parabolic model that is fitted to the LAT photons allows an extrapolation of the fit up to VHE while accounting for the gamma-ray absorption by the EBL. The VERITAS upper limit derived from the deep exposure is compared to this extrapolated VHE flux.
VERITAS Instrument
VERITAS is an array of four 12-meter imaging atmospheric Cherenkov telescopes based near Tucson, Arizona. This instrument is sensitive to very-highenergy (VHE) gamma-ray photons of energy greater than 100 GeV and has a 3.5 degree field of view. Each telescope has 350 mirrors which reflect light onto a pixelated camera comprised of 499 photomultiplier tubes. The instrument has been operating in full array mode since 2007, and has so far detected 23 VHE blazars, having discovered VHE emission from 10 of them. See Holder et al. [2006] for further details regarding the operation of VERITAS.
The Extragalactic Background Light
Detection of VHE emitting blazars is made difficult by the pair production between VHE photons and lower energy extragalactic background light (EBL) photons [Nikishov 1962 ]. The EBL represents the entirety of starlight that has been emitted and reprocessed by dust throughout the history of the Universe. This interaction reduces the observed flux from extragalactic objects in a distant dependent manner, making the detection of higher redshift sources a challenge.
Measurements of the EBL offer integrated constraints on all of the processes that contribute, e.g. structure formation and galactic evolution [Hauser & Dwek 2001] . However, due to bright foregrounds in our solar system and Galaxy, direct measurements of the EBL are difficult. Moreover, a direct measurement would only reflect the current integrated state, which leaves the challenging task of unraveling the time history of the EBL. This challenge can be overcome when VHE gamma rays are used to probe the EBL through gamma-ray absorption. The absorption process deforms the intrinsic VHE gamma-ray spectra emitted by extragalactic objects such as blazars.
This deformation can be used to estimate the spectral properties of the EBL out to the redshift of the source [Aharonian et al. 2006] .
Fermi LAT Shows 4C +55.17 as a Candidate VHE Source
The flat-spectrum-radio-quasar (FSRQ) 4C +55.17 has been a steady, bright Fermi LAT source, as illustrated by the high energy gamma-ray light curve spanning four years ( Figure 1 ) as well as by the various Fermi LAT catalog values reported in Table I . Data from the first eleven months of operation yielded acceptable fits to a power law, with a relatively bright 1-100 GeV integral flux and a hard index of Γ ∼ 2. As additional statistics were collected, a log parabola was seen to provide an improved fit to the data. Additionally, this target continues to show a lack of gamma-ray flux variability, unlike other Fermi LAT detected FSRQs.
The steady, bright high-energy gamma-ray flux and hard index made this FSRQ a prime candidate for VHE emission. The relatively regular detections of associated photons with energy above 50 GeV (Table  II) supports the VHE candidacy and the target was added to the VERITAS observing plan in the spring of 2010. The log-parabolic fit can be extrapolated into the VHE band to estimate expected flux values above 100 GeV, according to different EBL models as done in Figure 2 for the log-parabolic fit found using the first four years of Fermi LAT data. Table II Photons from the vicinity of 4C +55.17 above 50 GeV observed by the Fermi LAT instrument over the four year mission. These photons are noted along with the probability for association with the FSRQ.
VERITAS
at an average zenith angle of 27 degrees, with observations optimized for a low energy threshold of 150 GeV. These observations result in no VHE gammaray signal (0.0σ). A 95% confidence upper limit is derived using the Rolke method [Rolke et al. 2005] for an assumed spectral photon index. Although the VERITAS limit is dependent on the assumed index of five, the limit changes by less than 10% if derived for an index of Γ=5±0.5. We show the VHE flux from 4C +55.17 to be less than 2.3×10 −12 ergs cm −2 s −1 at the decorrelation energy of 200 GeV during the VERITAS exposures, which is consistent with the Fermi LAT extrapolations with no additional intrinsic turnover above 1 GeV. Such intrinsic turnover might expected from gamma-ray absorption by the FSRQ broad line region, as described in Sbaratto et al. [2012] and Celotti et al. [1997] . It can be seen in Figure 2 that the VER-ITAS exposure is not yet deep enough to significantly constrain the VHE spectrum of the FSRQ. The spectrum and log-parabolic fit of 4C +55.17 above 100 MeV including four years of LAT data. This spectrum is shown with the VERITAS 95% confidence upper limit above 150 GeV, derived assuming an index of Γ=5 for the differential power law dN/dE = (E/Eo) −Γ .
